Real-time PCR analysis of RNA extracted from formalin-fixed and paraffin-embeded tissues: effects of the fixation on outcome reliability.
In many pathologic circumstances, quantitative mRNA expression levels are important for evaluation of possible genome mutations. The development of real-time polymerase chain reaction (RT-PCR) technology has facilitated the realization of nucleic acid quantification. Potentially, quantitative PCR offers a number of advantages over traditional methods because it permits the use of small amounts of genetic material. In the present study, we optimize a RNA purification technique on specimens that are formalin-fixed, paraffin-embedded and we examine prolonged formalin fixation effects on quantitative RT-PCR analysis. We compared RNA levels with 70 colic mucosa samples using the cyclooxygenase 2 gene as marker. The difference in amplification successes between formalin-fixed tissues and formalin-fixed, paraffin-embedded tissues was not statistically significant. Moreover, we compared the expression of formalin-fixed samples with the expression of each fresh tissue. Wilcoxon Mann-Whitney test shows that only the difference in the expression levels of 1- or 3-hour formalin-fixed samples is not statistically significant with respect to other fixation times. We found that the mRNA can be reliably extracted from formalin fixed, paraffin-embedded tissue sections but that prolonged formalin fixation produces different results in quantitative RT-PCR. It can be related to difference in RNA sequences length and the generation of secondary structures that are more susceptible to the prolonged formalin fixation. We suppose that the paraffin do not influence the RNA extraction yield because there are no statistical significant differences between amplification success of formalin-fixed tissues and paraffin-embedded tissues. Therefore, in relative expression quantization, we confirm that it is appropriate to use specimens with same protocols and time for formalin fixation.